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1. Role of the Jet Structure topical group  

2. The evolving physics picture 

3. Summary of activities in the TG 

4. Future activities (where to get 
involved!) 

5. Plan for Quark Matter
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1. Role of JS Topical Group
• Performance:  

➡ quantify sPHENIX experimental capabilities 
➡ provide guidance to Collaboration for design decisions / reviews  

• Physics:  
➡ keep abreast of scientific developments  
➡ determine where our physics program can be most impactful 

• Simulations/software: 
➡ keep up with / test latest updates in the simulations framework 
➡ develop tools for eventual analyzers 

• Organizational/support:  
➡ provide plots/input for sPHENIX talks/posters/proceedings/reviews 

How do we accomplish these effectively with existing person-power?
4



2. “early Run 1” era jet physics

• Jet spectra (RAA, recoil jet spectrum, early b-jets, etc.) 
• Di-jets (multi-jet, missing pT flow, early ɣ+jet, etc.) 
• Fragmentation functions (jet+track correlations, etc.)
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Measurement of jet suppression in central Pb–Pb collisions ALICE Collaboration

track pT requirement than the nominal, are well described by PYTHIA 6 (tune A), within one
sigma of the uncertainties or less.

Fig. 5: RAA for R = 0.2 jets with the leading track requirement of 5 GeV/c in 0–10% (left) and 10–30%
(right) most central Pb–Pb collisions compared to calculations from YaJEM [61] and JEWEL [62]. The
boxes at RAA = 1 represent the systematic uncertainty on TAA.

The nuclear modification factor, RAA, is defined as the ratio of the jet spectrum in Pb–Pb di-
vided by the spectrum in pp collisions scaled by Ncoll. It is constructed such that RAA equals
unity if there is no net nuclear modification of the spectrum in Pb–Pb collisions as compared
to an incoherent superposition of independent pp collisions. The resulting RAA of jets with a
5 GeV/c leading track requirement for R = 0.2 in the 0�10% and 10�30% central Pb–Pb col-
lisions is reported in Fig. 5. The systematic and statistical uncertainties from the Pb–Pb and pp
measurements (see Fig. 2) are added in quadrature. The resulting uncertainty on the normaliza-
tion is from scaling the pp cross section with the nuclear overlap TAA = 23.5± 0.87 mb�1 for
0–10% and 11.6±0.60 mb�1 for 10–30% collisions. As can be seen, jets in the measured pT, jet
range are strongly suppressed. The average RAA in both 0–10% and 10–30% central events was
found to have a negligible pT, jet dependence. In the 10% most central events, combining the
statistical and systematic uncertainty in quadrature, the average RAA is found to be 0.28±0.04.
The suppression is smaller in magnitude in the 10–30% central events, leading to an average
RAAof 0.35± 0.04. These results qualitatively agree with the suppression obtained from mea-
surements using charged-particle jets [46], though the jet energy scale is not the same in both
cases, and so a direct comparison is not possible. Furthermore, the results are consistent with
the RAA reported by ATLAS for R = 0.4 jets scaled by the ratio of the yields with the different
resolution parameters in different pT, jet bins [36, 41].

In order to interpret the results and move to a more quantitative understanding of jet quenching
mechanisms, a comparison of the measured RAA in 0–10% central collisions to calculations
from two different models is also shown in Fig. 5. The first model, YaJEM [61], uses a 2+1D
hydrodynamical calculation and a Glauber MC for the initial geometry, as well as a LO pQCD
calculation to determine the outgoing partons. Parton showers are modified by a medium-

13



• Since then, developments in two major categories: 
➡ rarer probes (high-statistics for photons, b-jets) 
➡ extreme kinematic reach (charged particle & jet spectra) 
➡ new substructure observables (mass, zg, others)
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2. Jet physics during LHC Run 2
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2. Photon-jet physics in Run 2

• Photon grants external handle on initial hard scattering 
➡ no surface bias 
➡ tests absolute E-loss (c.f. AJ sensitive to relative jet-to-jet 

difference in E-loss) 
➡ can make “apples to apples” pp to Pb+Pb comparisons  
➡ handle on light quark jet E-loss, connection b/w RHIC & LHC

γ-Jet 

! Golden channel! (A key series of observables) 

! Measured at LHC (Atlas, CMS) 

! Not Measured at RHIC (γ-hadron!) 

! Calo only measure?!? (XJγ) 

XJγ =
pT , jet
pT ,γ

7
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2. Photon-tagged FFEur. Phys. J. C   (2016) 76:50 Page 7 of 19  50 
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Fig. 5 Ratios of D(z) distributions for six bins in collision centrality
to those in peripheral (60–80 %) collisions, D(z)|cent/D(z)|60−80, mea-
sured by ATLAS for R = 0.4 jets [12] (black markers) are compared to

the analytic calculation (red line) and MC calculation (blue histogram)
of the same quantity in the fractional energy loss model. The analytic
calculation uses the power law parameterization of jet pT spectra

where Dq(z) and Dg(z) are the quark and gluon D(z) distri-
butions, respectively, and f int

q is the modified quark fraction

integrated over a given pjet
T range.

The ATLAS jet fragmentation measurements were
obtained for pjet

T > 100 GeV. Applying Eq. 14 over this
pjet

T range and using the sq parameters obtained from fits to
the jet RAA, we calculated the ratio of modified D(z) distri-
butions in different centrality bins to the distribution in the
60–80 % centrality bin for comparison with the ATLAS data.
The results are shown along with the data in Fig. 5. The figure
shows that our simple model for the medium modifications of
the inclusive jet fragmentation function can reproduce some
of the qualitative features in the data, namely the suppres-
sion of the fragmentation function at intermediate z and an
enhancement in the fragmentation function at large z. This
latter is statistically marginal in the data given the (combined)
error bars, but the enhancement at large z in the model is an
automatic result of the increased quark content of the jet
spectrum. Our model does not show as deep a suppression
in the D(z) ratio near 0.1 which may indicate that additional
physics contributes there.

One feature in the data that cannot be explained by the
model is the enhancement at low z. Our simple model also

explains the centrality dependence of the data, except for the
50–60 % centrality bin, given the fits to the single-jet sup-
pression. Based on the results shown in Fig. 5 we argue that
it is plausible that the modifications observed at intermedi-
ate and large z in the jet fragmentation function result from
quenching-driven changes in the jet quark fraction while the
enhancement at low z reflects a contribution of extra parti-
cles in the jet either from radiative emission within the jet or
recoil of particles in the medium.

We have performed a separate Monte-Carlo evaluation of
the single-jet suppression to check and improve on the results
of the above analytic calculations which are necessarily lim-
ited by assumptions regarding the shapes of the jet spectra. To
simulate the single-jet suppression, we sample jets from the
PYTHIA8-simulated events, apply the shift as in Eq. 6 with
chosen Sq and Sg for quark and gluon jets, respectively, and
then build the resulting spectra of quenched jets. The simu-
lated RAA is obtained from the ratio of the quenched spec-
trum to the original spectrum of PYTHIA8 jets. The results
are shown with the blue histograms in Fig. 4. The agree-
ment with the analytic results is poor, suggesting that the
power-law parameterization of the jet spectra is inadequate
for the simulation of the single-jet suppression. In fact, the

123

Cole, Spousta 
EPJC 76 (2016) 50

D(z; pTjet) in A+A
D(z; pTjet) in p+p

RD(z) = after quenching

• In typical FF measurements, implicit flavor difference between jets in 
the numerator and denominator 
➡ may cause artificial features in, e.g. D(z) ratio 
➡ measure distribution of pT

hadron/pT
jet, but in photon-containing events 

• Together, photon+jet pT balance & photon-tagged FF separate overall 
E-loss from medium-induced modification of fragmentation 
➡ existing ɣ+h measurements at RHIC muddle these two effects 9



1. ɣ+jet: absolute E-loss 

2. ɣ+jet vs. reaction plane

3. ɣ-tagged RAA

4. missing-pT flow w/ external 
scale 

5. D(z) for Pb+Pb jets with same 
flavor & original pT as in p+p

10

high-energy 
photon

Run: 286834
Event: 124877733
2015-11-28 01:15:42 CEST
Pb+Pb √sNN = 5.02 TeV
photon + multijet event
ΣETFCal = 4.06 TeV



• Back-to-back b-jets enhance contribution of “flavor creation” 
processes relative to inclusive b-jets 
➡ indication of more balanced pairs than inclusive jets 
➡ but pT,1 > 100 GeV, pT,2 > 40 GeV 

• Larger b-jet yields: more opportunities to repeat differential 
analyses we’ve done with inclusive jets
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2. Extreme 
kinematic 

reach
• Charged hadron RAA → 1 

at pT > 200 GeV? 
➡ also interesting to see 

RAA for TeV-scale jets 
• Remember: 50 GeV reach 

in charged hadrons for 
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2. Jet substructure: mass

• Charged-jet results from ALICE: noticeable depletion of 
mass distribution at fixed (post-quenching) jet pT  

• Physics connection: depletion of mass from in-medium 
virtuality evolution? 
➡ challenge to TG: how different is calo-only vs. particle-

flow methods for a mass measurement?

Jet Mass 

! Measure “mass” of jet from 
constituents 
! Allows a “second” axis of 

comparison 
! Background method? 

M = p2 − p2T − p
2
z

p = pTi coshηi
i=1

n

∑

pz = pTi sinhηi
i=1

n

∑

13



• Measurement of zg, which in vacuum is sensitive to first 
branching in the parton shower  
➡ systematic modification vs. centrality at the LHC 

• Physics connection: sensitivity to coherent or de-coherent 
energy loss of parton shower in medium

2. Jet substructure: zg
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2. Jet substructure

• Others which are not as “directly” connectable to underlying 
physics (IMO) but potentially useful nevertheless 
➡ challenge for TG: which are most useful for quantifying / 

disambiguating jet quenching at RHIC?

Jet Shape 

! Sum Transverse momentum 

! Measured at LHC (CMS) 

! Not Measured at RHIC 

! We want to measure the modification of the jet in both constituent 
momentum and position from the jet axis! 

! γ-jet shape?  (See SCET group!) 

ρ(r) = 1
δr

1
N jet

pT ,track
tracks∈[ra,rb )
∑

pT , jetjets
∑

Jet Girth 

! g is pT weighted width of the 
jet  
!  broadening ! enhanced g  
!  collimation ! reduced g  

! Measured at LHC (ALICE) 

! Not Measured at RHIC 

! Low enough pT for overlap 

Jet shapes: jet width 

7 

Jet width smaller in Pb+Pb 
than pp (PYTHIA) 

Jets in medium narrower than in vacuum 
But… comparing at same jet pT – after energy loss 

JEWEL model shows 
similar trend 

pT-weighted jet width Small jets: R=0.2 g =
pT ,trackr

tracks
∑
pT , jet

pTD 

! pTD measures pT dispersion: 

! Less constituents ! more 
democratic splitting ! reduced 
pTD 

! Measured at LHC (ALICE) 

! Not Measured at RHIC 

! Low enough pT for overlap 

! Differential? 

Oliver Busch – LHC Seminar 05/2016
26

• larger pTD in Pb-Pb compared to PYTHIA  
        indicates fewer constituents in quenched jets  
   
• LeSub in Pb-Pb in good agreement with Pb-Pb:  
        hardest splittings likely unaffected 
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! LeSub characterizes hardest 
splitting 
!  Insensitive against background 

! Measured at LHC (ALICE) 

! Not Measured at RHIC 

! Low enough pT for overlap 

! Simple ! Differential? 

Oliver Busch – LHC Seminar 05/2016
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• larger pTD in Pb-Pb compared to PYTHIA  
        indicates fewer constituents in quenched jets  
   
• LeSub in Pb-Pb in good agreement with Pb-Pb:  
        hardest splittings likely unaffected 
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3. Summary of activities in the TG 
since last Collaboration Meeting

1. Jet & hadron response, FF, unfolding studies 
➡ initially motivated as a response to ALD de-scoping Charge 
➡ excellent opportunity to test software framework 
➡ many contributors — Rosi, Kurt, Megan, Sarah, Jamie, DVP 

2. Clustering — Justin & Ohio U group, Brandon & MIT group 
3. Updated studies of jet performance (systematic in collision 

system, eta, pT, cone size, etc.) — Megan 
4. Discussion of Particle Flow algorithm in HI collisions — Yen-Jie 
5. Additional physics discussion / brainstorming — Rosi, DVP, 

others
16



Physics performance impact Hadronic calorimeter changes

Figure B.1: (Left) Comparison of the jet response for three different HCal configurations: Nominal
outer HCal (black markers), outer HCal thinned by 20 cm (red markers) and no inner HCal (blue
markers). (Right) Comparison of the jet fragmentation bias for nominal (black markers) and thinned
outer HCal (240 cm outer radius, red markers).

a small loss in total energy containment for the thinned outer HCal configuration relative to the
nominal configuration, combined with a moderate increase in the number of jets for which less than
70% of the energy was reconstructed. Further studies showed that the change in the jet response
only has a small effect on reconstructing unfolded jet spectra, even when uing a Gaussian kernel
that ignores the increases low-energy tail. Removing the inner HCal has a significantly larger effect
on the mean and shape of the jet response.

Fragmentation function bias One expects that the thinned HCal configuration leads to the biggest
change in jet response for jets with high-z fragmentation products that are not contained in the
calorimeter system. To study this effect, we plot the average jet energy response hp

reco

T

/p

truth

T

i as a
function of the momentum fraction z carried by the highest p

T

charged fragment in Fig. B.1(right).
Even for the nominal HCal configuration, a dependence of the response on the hardness of the
jet fragmentation is seen, with a change of about 0.08 in hp

reco

T

/p

truth

T

i from softest to hardest
fragmenting jets. For the thinned HCal configuration, this increases to 0.11-0.13. We expect that
this additional bias would only lead to a moderate increase in the uncertainty of fragmentation
function ratios for Au+Au/p+p, as the increase is only about 50% of the bias already seen in the
nominal configuration, and present in both p+p and Au+Au events (i.e., only related to the single
particle containment).

B.1.2 Outer HCal shortening

For the shortened outer HCal (reducing the pseudorapidity coverage from |h| < 1.1 to |h| < 0.9), all
measured at the outer corner of the calorimeter) the expected impact is in the statistics of jet related
probes. The reduction in coverage will predominantly affect lower p

T

jets, as jets at the highest
p

T

have a narrow rapidity distribution that falls within the remaining acceptance. Figure B.2
shows the fraction of jets (left) and dijets (right) contained in the nominal calorimeter system as a
function of jet p

T

, obtained from generator level distributions. As expected, the fraction of fully
contained jets is lowest for low p

T

jets (which have a wider rapidity distribution) than for hight p

T
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3. Jet response 
studies

Physics performance impact EMCal

electron identification. Studies of the effect on photon identification are ongoing.

Figure B.3: (Left) Jet response for the nominal calorimeter systems (black markers) and the calorimeter
system with ganged EMCal readout (green markers) for high p

T

jets. (Right) Ratio of the hadron
rejection factor as a function of electron efficiency between the ganged EMCal configuration and the
nominal EMCal configuration, for central Au+Au collisions. The ratio is shown for two pseudorapidity
regions and three particle momenta.

Effect on jet energy response Figure B.3(left) shows the energy response in the calorimeter system
for high p

T

jets for the nominal configuration (black markers) and the ganged EMCal configuration
(green markers). Ganging has no visible effect on this distribution, as the change in granularity
is small compared to the typical jet size and the total collected jet and background energies are
unchanged.

Figure B.4: For a 2 ⇥ 2 ganged EMCal (with inner HCal present) inclusive charged hadron rejection
is plotted on the left (right) as function of electron ID efficiency, for negatively (positively) charged
tracks of three choices of momentum and for middle and edge rapidity in 10% most central Au+Au
events.
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• Examining effect of different 
calo stack configurations 
➡ “final” version of studies for 

ALD charge



• Single hadron response studies by Kurt Hill (Colorado) and 
Sarah Campbell (Columbia) 

• Left: with thin OHCal, rate of punch through hadrons increases 
• Right: with reduced-η EMCal, EM energy ends up in the I+OHCal 
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3. Biases on FF measurementsPhysics performance impact Hadronic calorimeter changes

Figure B.1: (Left) Comparison of the jet response for three different HCal configurations: Nominal
outer HCal (black markers), outer HCal thinned by 20 cm (red markers) and no inner HCal (blue
markers). (Right) Comparison of the jet fragmentation bias for nominal (black markers) and thinned
outer HCal (240 cm outer radius, red markers).

a small loss in total energy containment for the thinned outer HCal configuration relative to the
nominal configuration, combined with a moderate increase in the number of jets for which less than
70% of the energy was reconstructed. Further studies showed that the change in the jet response
only has a small effect on reconstructing unfolded jet spectra, even when uing a Gaussian kernel
that ignores the increases low-energy tail. Removing the inner HCal has a significantly larger effect
on the mean and shape of the jet response.

Fragmentation function bias One expects that the thinned HCal configuration leads to the biggest
change in jet response for jets with high-z fragmentation products that are not contained in the
calorimeter system. To study this effect, we plot the average jet energy response hp

reco

T

/p

truth

T

i as a
function of the momentum fraction z carried by the highest p

T

charged fragment in Fig. B.1(right).
Even for the nominal HCal configuration, a dependence of the response on the hardness of the
jet fragmentation is seen, with a change of about 0.08 in hp

reco

T

/p

truth

T

i from softest to hardest
fragmenting jets. For the thinned HCal configuration, this increases to 0.11-0.13. We expect that
this additional bias would only lead to a moderate increase in the uncertainty of fragmentation
function ratios for Au+Au/p+p, as the increase is only about 50% of the bias already seen in the
nominal configuration, and present in both p+p and Au+Au events (i.e., only related to the single
particle containment).

B.1.2 Outer HCal shortening

For the shortened outer HCal (reducing the pseudorapidity coverage from |h| < 1.1 to |h| < 0.9), all
measured at the outer corner of the calorimeter) the expected impact is in the statistics of jet related
probes. The reduction in coverage will predominantly affect lower p

T

jets, as jets at the highest
p

T

have a narrow rapidity distribution that falls within the remaining acceptance. Figure B.2
shows the fraction of jets (left) and dijets (right) contained in the nominal calorimeter system as a
function of jet p

T

, obtained from generator level distributions. As expected, the fraction of fully
contained jets is lowest for low p

T

jets (which have a wider rapidity distribution) than for hight p

T
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How max-zch-
dependent is the calo-

only jet response?

What is the bias on an 
FF measurement if one 

only includes high-
response jets?



3. EMCal clustering: Island alg

• Implementation/testing of CMS Island Algorithm by 
Brandon McKinzie (MIT summer student) 
➡ test of photon kinematics reconstruction 
➡ and shower shapes for e±/ɣ/π0 

• Goal: benchmark, make usable by analyzers

Brandon McKinzie 26 July 2016

The Island Algorithm at CMS

Procedure: 

1. Store “seed” towers. Defined by ET > ET
thresh 

2. Remove seeds adjacent to higher energy ones. 

3. Starting from highest energy seed:

a. Move both directions in φ until rise in energy or hole.

b. Move one step in η. Repeat φ search. 

i. Continue along η until energy rise or hole. 

2

Brandon McKinzie 26 July 2016

Characterizing Shower Shape with ᶥᶙ 

8

Electron Photon Pi0
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3. EMCal clustering: PHENIX alg.

• Implementation/testing of PHENIX clustering algorithm by Justin & 
Ohio U group 
➡ particular focus on splitting probability (ɣ vs. π0 differentiation at 

low-pT) 
➡ also testing reconstruction in central Hijing events 

• Goal: modifications (if any) to make more appropriate for sPHENIX?

No Embed Splitting Efficiency f
• f : Fraction of pi0 clusters split

• Island algorithm indeed does split also, not quite 
as efficiently

12/10/2016 3

f
Default no split alg

sPHENIX G4  2D Spacal
| | 0.5
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single	hit	files
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right @ higher than left, 
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First look at General Response in HI

• Still working on some problems with matching to truth 
• Some first low statistics look  1 pi0 = 1 minute job for embedding 
• Smearing looks much wider (width of correlation)  in embedded 

HIJING (expected, but probably not this big?)  looking into in detail
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Overlapping Showers

Yen-Jie Lee (MIT)                    CMS Particle Flow Reconstruction in HI Collisions 11

• If E > p + 1.2 * √p then neutral 

particles are also created

• If the excess (E - p) comes only from:

o HCAL Æ h0 (E – p)

o ECAL Æ γ  (EECAL – p/b)

• If excess from both ECAL and HCAL:

o EECAL > E – p Æ γ   

o EECAL < E – p Æ γ   (EECAL)

h0 (remainder)

• Photon production given precedence

E - p
b

æ
èç

ö
ø÷

Sensitivity of Energy Scale to the FF

• Jet energy corrections are derived from 

inclusive jets in PYTHIA

• In real data response may differ due to:

o Poor description of fragmentation

o Different fraction of quark vs gluons

o Possible jet quenching effects

Yen-Jie Lee (MIT)                    CMS Particle Flow Reconstruction in HI Collisions 24

Corrected response    
to quark and gluon jets

Particle flow jets show reduced sensitivity to the fragmentation pattern

Using PF heavy-ion configuration

3. Particle Flow in CMS

• Comprehensive overview by Yen-Jie (MIT). A few observations:  
➡ extensive MC studies necessary to make algorithm perform well 
➡ benefits over Calo-jets are observable dependent — e.g. 

resolution for inclusive jet measurement may improve only 
modestly, but give a superior FF-dependence 

22



3. Particle Flow in sPHENIX?

• By the numbers, neither in “ATLAS” nor “CMS” camp 
• Initial studies of PFlow benefits in sPHENIX have not 

found substantial improvements 
➡ challenge for TG: how to efficiently determine 

physics payoff of this approach? 

What do we expect with sPHENIX

Yen-Jie Lee (MIT)                    CMS Particle Flow Reconstruction in HI Collisions 25

sPHENIX
1.5 T
-
-
95%
-
-
0.025x0.025
15%

-
0.1x0.1
120%
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4. Future activities
• Some key efforts where we hope to see progress in the future: 

1. Sensitivity of response to flavor & quenching 
➡ interface with HF TG on truth-level flavor tagging & on tagged 

b-jet response 
2. Photon ID & isolation atop UE background 
3. Track-to-calo matching (initial work by CU, update?) 
4. Fake jet rejection & recoil jet / event mixing 
5. Unfolding challenge to recover quenched distributions  

• Planning to have more “invited” talks, e.g. M. Verweij on 
substructure, A. Angerami on unfolding techniques, etc. 
➡ also plan to interface closely with JETSCAPE  

• Many opportunities for new JS members to have “ownership” 
➡ every half-time student or post-doc potentially makes a big 

difference 24



5. Plan for Quark Matter
• Proposed strategy: coordinated set of performance plots all looking at 

different aspects of a specific event sample 
➡ multiple suggestions to focus on photon+jet events (tests EMCal, 

HCal, tracking simultaneously) 
➡ also, interesting physics potential 

➡ according to our pQCD-based projections in the MIE proposal 
document: sPHENIX will sample 600 billion Au+Au events 
➡ expect ~10k events with pTɣ > 30 GeV in 0-20% collisions 

• Deliverables for QM: 
1. performance for photon, jet, track measurements in pp and Au+Au 
2. statistical projections for distributions of interest 

• In the next few slides: a peek at basic performance quantities 
➡ analyzers are invited to study these in more detail — conveners are 

committed to helping you get started!
25



5. Photon-jet event sample
• Generated sample of 10k Pythia8 photon+jet events with the following 

generator-level requirement: 
➡ truth photon with pTɣ > 30 GeV in |ηɣ|<1 
➡ at least one R=0.4 truth jet with pTjet > 20 GeV in |ηjet|<0.6 

• Full G4 simulation (tracking has same configuration as in September 
2016 tracking review: ITS (cylindrical geometry) + IT + TPC) 
➡ pp events at the moment, will incorporate embedding 
➡ thanks to Chris P. for real-time debugging of HCal geometry issues 

• Input HepMC files: /phenix/upgrades/decadal/dvp/GeneratorInputFiles/PhotonJet/ 
• Output G4 HITS files: /sphenix/sim/sim01/production/photonjet/2016_12_13/ 

➡ total event statistics match expected # of events in data
26



5. Photon & jet pT performance

matching truth jets to 
nearest R=0.4 tower jet

matching truth 
photons to nearest 

CEMC cluster (default 
sPHENIX alg.)
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5. Detector effects on photon-jet balance

pTɣ,reco and pTjet,reco corrected for overall response 
(1/0.946 and 1/0.787, respectively)
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5. Jet mass performance

distribution of jet 
mass “response” 

scatterplot of truth (particle-
based) and reconstructed 
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5. ɣ-tagged FF statistical projection

relative statistical 
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5. Tracking performance

Charged hadron pT 
resolution

Charged hadron 
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1. Role of the Jet Structure topical group  

2. The evolving physics picture 

3. Summary of activities in the TG 

4. Future activities (where to get 
involved!) 

5. Plan for Quark Matter
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Thank you!

https://wiki.bnl.gov/sPHENIX/index.php/Jet_Structure_Topical_Group


